Purpose: Family history assessment is gaining importance as a potential public health tool to help determine susceptibility to common cancers. Population-based data on the prevalence of having a family history of common cancers are scant. Methods: We queried survey questions from the National Health Interview Survey, an annual nationwide survey of approximately 36,000 households in the United States, to determine the prevalence of persons reporting one or more first-degree relatives with breast, colorectal, lung, prostate, or ovarian cancer.
Family health history assessment is a potentially valuable tool for reducing the societal burden of cancer. Individuals who have one or more first-degree relatives with cancer are often at increased risk for developing cancer, reflecting the interaction of multiple genetic variants that are more prevalent among relatives and shared environmental exposures that are as yet poorly characterized. Accordingly, several clinical practice guidelines suggest that persons meeting family history criteria for specific cancers may benefit from particular screening programs or initiating screening at an earlier age compared with people in the general population [1] [2] [3] [4] [5] [6] (Table 1 ). In addition to screening, other clinical preventive services may be more strongly conditioned by family history, such as recommended BRCA gene mutation testing or breast cancer chemoprevention. [7] [8] [9] Although a rationale exists for assessing family history, family histories are not always taken in clinical settings, nor is there a uniform method of assessment.
The clinical and economic implications of promoting population-wide family history assessment are great: Tens of millions of adults would be eligible for evaluation, and many would be told that they meet criteria for aggressive screening or prevention programs. Implementing such programs could substantially impact primary care physicians, specialists, and public and private health care payers. Thus, it is important to determine the likely yield from population-wide family history assessment, because it will influence both the clinical impact and the cost-effectiveness of screening and prevention programs. Accordingly, we sought to estimate the prevalence in the general population of having family histories that may connote an increased risk for colorectal, lung, breast, ovarian, or prostate cancers.
MATERIALS AND METHODS

Study population and survey instrument
Our sample population was participants in the 2000 National Health Interview Survey (NHIS), a national cross-sectional interview survey of approximately 36,000 U.S. households. This survey is conducted annually by the National Center for Health Statistics (NCHS) 10 and serves as a principal source of information on the health of the civilian, noninstitutionalized U.S. population. For the 2000 NHIS, the National Cancer Institute and the Centers for Disease Control's National Center for Chronic Disease Prevention and Health Promotion provided funding to include a Cancer Control Module covering genetic testing and family history of cancer. Respondents were asked whether biologic parents, siblings, or children ever had cancer and, if so, what kind of cancer they had. Our family history data were based on responses to this survey.
Analysis
In the prevalence calculations, if at least one of the family members had a particular kind of cancer, that respondent was considered to have a family history of that kind of cancer. All the estimates were statistically weighted to reflect national population totals. Because the NHIS is based on a stratified cluster sample design, standard errors used in computing prevalence estimates were calculated using the procedure SURVEYFREQ in SAS software, version 9 (SAS, Cary, NC). 11 
RESULTS
Approximately 27,000 respondents provided family history information. Table 2 lists reported prevalence of family history and associated 95% confidence intervals for lung, colorectal, breast, ovarian, and prostate cancer by respondent age. Across all age groups, prevalence is highest for family history of breast cancer and lowest for family history of ovarian cancer. As expected, the prevalence of family history of cancer generally increases with the age of the respondent, reflecting the increased time available for family members to develop cancer. Across the age groups, the prevalence of family history of lung and colorectal cancer peaks for persons 60 to 69 years of age. Family history of breast cancer prevalence uniformly increases with each higher age group, whereas family history of ovarian cancer prevalence seems to stabilize for those 60 to 79 years of age. When the youngest and oldest age groups are compared, breast cancer shows the greatest absolute change in family history prevalence (11.65%).
The prevalence of having a family history of cancer was higher for whites than blacks across all ages (Table 3) . Stratified by sex, family history of cancer was generally higher for women than men, although in the 60 to 69-year age group more men reported family histories of breast and colorectal cancer (Table 4) .
Stratified by income group, family history of cancer was more commonly reported by those reporting the highest income (Table 5 ). The most notable differences between lowest and highest income groups were for histories of breast and prostate cancer. Among respondents who report at least one relative with cancer, the proportion of persons reporting more than one relative with the cancer of interest ranged from 5.1% (ovarian cancer) to 8.2% (breast cancer) ( Table 6 ). The number of first-degree relatives affected by cancer increased with the age of the respondent, but the majority of respondents who reported a family history had only one affected relative. The questionnaire does not record the age of the relative at diagnosis.
DISCUSSION
Family history assessment is gaining importance as a research tool, a clinical marker of increased risk for disease, and a potential tool for initiating aggressive cancer screening and prevention. [12] [13] [14] The NHIS has the advantage of national sampling that is designed to represent the composition of the U.S. population. We report here the prevalence of family histories for cancers that are commonly reported during family history interviews. Overall, approximately one in four study participants reports that a close relative has had cancer. Those reporting "positive" family histories are more common among older persons, women, whites, and higher income groups.
Because NHIS uses a well-established approach to population sampling, our data may be the most accurate representation of reported family cancer history in the United States. Most reports of family cancer history are based on convenience samples or cancer-specific registries built for research purposes and therefore do not approximate population sampling, as the NHIS does. These data may prove useful to those interested in research applications that are in part determined by the prevalence of family history of cancer, such as applications that estimate the cost-effectiveness of cancer risk-assessment programs. If more intensive screening is to be an actionable outcome of family cancer history assessment, this analysis may also help predict the likely burden of screening on physicians, clinics, medical systems, and health insurers.
The NHIS questionnaire has certain limitations: it does not record the age of the relative at diagnosis or ask the respondent Table 6 Proportion of respondents reporting at least one relative with cancer who report one, two, or three or more first-degree relatives with cancer to list the cancer within the relative with site-specific prompting as to cancer type. In addition, family history reporting is subject to bias, influenced by respondent's recollection, discussions among family members (or lack thereof), and ability to accurately identify particular cancers. By using cancer registry data as a gold standard, some researchers have found high reliability of probands' reporting of first-degree relatives' cancers on most cancer sites. 15 Nevertheless, some of our findings suggest that reporting bias is possible. For example, we find a lower prevalence of prostate cancer family history in blacks compared with whites, yet the National Cancer Institute's Surveillance, Epidemiology, and End Results cancer registry reports a higher prevalence of this cancer in blacks. 16 The finding of higher prevalences of cancer family history among higher income persons may reflect educational attainment and corresponding "awareness of the need" to know family history rather than true differences in prevalence by income group. In addition, persons with higher income and white race have higher rates of screening, which in turn may influence the prevalence of certain cancers with long latency periods (e.g., prostate). These and other data suggest that certain demographic factors are associated with reporting of family health history. 17 If family cancer history is to be a useful screening tool, certain subgroups of the population might benefit from targeted programs to raise awareness about the importance of knowing family health history. The Centers for Disease Control has begun an initiative to encourage individuals to know their family history and bring this information to the attention of their health care providers. 18, 19 Cancer screening and prevention guidelines have varying definitions of what constitutes a "high-risk" family history. Some suggest that those with first-degree relatives who develop cancer at a young age and those with multiple affected relatives are at high enough risk to warrant early screening ( Table 1 ). The NHIS does not provide information on the age at onset of relatives with cancer, although it is possible to identify persons who have more than one affected family member. Looking at combinations of cancers in families will be useful for some rarer genetic syndromes. If the definition of a high-risk family cancer history can be standardized, future NHIS surveys may be able to ask questions in a way that estimates the prevalence of persons meeting such criteria. It has been noted that family history taking in clinical settings is inconsistent and may not be keeping pace with changes in knowledge of cancer genetics. 20 -22 Future areas for research also include translation of questions such as those contained in the NHIS into formats that can be easily administered in practice settings.
